Background: Tobacco use over the life-course threatens to increase disease burden in older adulthood, including lower income countries like Ghana. This paper describes demographic, socioeconomic, health risks and life satisfaction indices related to tobacco use among older adults in Ghana.
Background
Current rising trends in tobacco use in low-and middleincome countries suggest this will increase the burden of non-communicable diseases in these countries [1] . Combined with demographic ageing in the same countries, the significance of chronic diseases among the ageing population and implications for quality of life of older adult population poses significant challenges [2] . Tobacco use, diet rich in saturated fat and high in calories, excessive alcohol use and physical inactivity, are some of the modifiable risk factors contributing to cardiovascular diseases, cancer, chronic respiratory diseases and diabetes [3] . These non communicable disease (NCD) risks are strongly influenced by changing social and behavioural patterns and come at a high cost to health and economies, with lower income countries assuming an ever larger share of the economic burden of these factors and diseases [4] .
Smoking has long been identified to be of prime importance in the cardiovascular health of adult Ghanaians [5] with more recent evidence suggesting it contributes more than 1% of total Disability Adjusted Life Years (DALYs) in Ghana [6] . The prevalence of tobacco use among older adults in Ghana is relatively low compared to some middle and high income countries [7] [8] [9] . Results from the 2003 Study on global AGEing and adult health (SAGE) in Ghana showed persistence of smoking into older ages; where 6.8% of the population 80-plus years were current daily smokers [10] . With even more recent evidence of increasing prevalence in younger populations, the impact and control of tobacco use was legislated through Public Health Bill 2011 in July 2012 [11] . This law is an important piece to help stem the impact of smoking on the population, with another key piece to address the risks posed by tobacco through evidence based research.
This research is based on the World Health Organization's (WHO)2007/08 SAGE in Ghana and can be used as baseline data prior to implementation of the 2012 law. The goal is to describe the patterns of tobacco use among older adults (50 years and above) in Ghana by selected demographic, socioeconomic, health risk and life satisfaction indices and by location (administrative regions) to help identify high risk older adults in the population.
Methods
Introduction to SAGE SAGE Wave 1 was undertaken in Ghana in a partnership between the University of Ghana's Department of Community Health, the Ministry of Health and WHO, as part of a multi-country longitudinal study to complement existing ageing data sources to inform policy and programmes. A nationally representative sample was used for the survey(more details provided by Kowal and colleagues in a 2012 publication) [12] . Respondents 50 years and above were interviewed regarding their household characteristics, socio-demographic and work history, perceived health status, risk factors and preventive health behaviours, chronic conditions and health services coverage, health care utilization, subjective wellbeing and quality of life, and social cohesion. Field work and data entry were undertaken between May 2007 and June 2008. SAGE was approved by the World Health Organization's Ethical Review Board as well as a national approval in all six countries. Informed consent has been obtained from all study participants.
Measures

Tobacco use
Lifetime tobacco use was assessed with the question 'Have you ever smoked tobacco or used smokeless tobacco?' Lifetime tobacco users were asked, 'Do you currently use (smoke, sniff, or chew) any tobacco products such as cigarettes, cigars, pipes, chewing tobacco, or snuff?' The pattern and quantity of tobacco consumption over the previous week was then collected. The mean number of tobacco products or cigarette equivalents consumed per day was designated as the mean daily tobacco consumption from the question 'On average, how many of the following products (manufactured cigarettes, hand-rolled cigarettes, pipefuls of tobacco, cigars, and smokeless tobacco) do you smoke or use each day'.
Chronic diseases
SAGE gathered evidence on a selected range of chronic diseases typically more prevalent among older adults and that contribute to a large portion of non-communicable disease burden. In this analysis, data are presented for angina, asthma, chronic lung disease, depression, diabetes mellitus, hypertension, osteoarthritis and stroke. The prevalence rates for these chronic conditions were based on responses to the question "Has a health care professional ever told you, you have…?".
Subjective wellbeing (SWB)
SWB or life satisfaction was assessed through a multidimensional scale, including a question about satisfaction with life overall. The response to this last question was used as the single item measure for SWB in this analysis. Three categories of SWB was then used, satisfied (for responses as very satisfied and satisfied), indifferent (for neither satisfied nor dissatisfied) and not satisfied (for dissatisfied and very dissatisfied).
Sociodemographic characteristics
Including age, sex, highest level of education, marital status and socioeconomic status were collected. Wealth or income quintiles were derived from the household ownership of durable goods, dwelling characteristics and access to services (improved water, sanitation and cooking fuel) for a total of 21 assets. Wealth levels were generated through a multi-step process, where asset ownership was converted to an asset ladder, Bayesian post-estimation method used to generate raw continuous income estimates, and then income transformed into quintiles [13] .
Health insurance
Ghana operates a social health insurance policy, the National Health Insurance Scheme, introduced in 2003 and became operational in most public and private health facilities in 2005 [14] . There are a few private, voluntary and mutual health insurance schemes operated by health and corporate organizations in the urban centres. The health insurance status of respondents were determined as Yes (mandatory, voluntary or both) or No (no insurance).
Data analysis
Associations between tobacco use and sociodemographic, socioeconomic, health risk and life satisfaction indices were evaluated using chi-square and odds ratio (OR). Demographic and socio-economic variables used included age, region of residence, location (urban/ rural), educational level, marital status, and income levels.
Logistic regression analysis was conducted to determine predictors of tobacco use in the older persons. The logistic regression model (using adjusted odds ratio [AOR] and pvalues at 95% confidence level) had use or life-time abstinence from tobacco in the older adult as binary dependent variable and independent variables used included age, sex, location (urban/rural), educational level, marital status, income quintile, health insurance status, self-reported chronic conditions, alcohol use and subjective wellbeing.
A nationally representative sample of 4305 older adults aged 50 years and above were interviewed and data used for the analysis was weighted and age-standardized. Analysis was conducted using SPSS version 21.
Results
Patterns of tobacco use in the older adults
Overall, 7.6% were current daily smokers, 2.6% were current smokers, but not daily while three-quarters of older Ghanaians had never smoked (75.5%). The proportion of respondents who were current daily smokers was higher among men (M:F ratio = 3.1), among rural residents, and increased with age (from 6.8% in 50-59 years to 8.2% in those 70 years and above). Respondents with secondary school (or equivalent) completed (11.9%) and those without formal education clearly showed higher proportions of current smokers (10.2%), compared to those with college/university or postgraduate education (1.6%). The proportion of current daily smokers decreased dramatically with income. Compared to the currently married/cohabiting, the widowed had lower proportions of current daily smokers (5.8% compared to 9.0%).
Amongst older women, 92.0% had never smoked, compared to 64.4% of older men (M:F ratio of 0.7). Higher proportions of respondents who had never smoked were urban residents, younger (50-59 years), and with higher education. Older adults who have previously smoked but are currently not smoking (shown as not current smoker in Table 1 ) was highest in the 70+ age group, was higher in women compared to men, was higher among urban residents and those with at least secondary education. Older adults who have quit smoking increased with income levels, was lowest (11.8% among the Q1 group) and highest (16.8% among the Q5 group).
The highest mean daily tobacco use decreased with age, however, the habit of tobacco use persisted into older age (70-plus age group still recorded a mean daily tobacco use of 4.8). Mean daily use of tobacco was higher for men (5.4) than women (4.4) and higher among rural residents (5.3) than urban residents (4.3). Respondents with at least secondary school (or equivalent) had the highest mean daily tobacco use (15.6) compared to those without formal education (5.0). The mean daily tobacco use was relatively higher among the currently married than the widowed.
Regional distribution of tobacco use in the older adults
Overall, the national prevalence of current daily smoking among older Ghanaians was 7.6%. Table 2 shows the relative percentage contribution of each region to the total number of older adults who use tobacco and indicates that, the three northern regions have the highest relative percentages of current daily smoking; 31.2% in Upper East, 22.5% in Northern and 7.9% in Upper West. The Ashanti and Greater Accra regions had the lowest relative percentage of current daily smoking, (2.6% and 3.1% respectively). The Brong Ahafo (being a transitional regional belt between the northern regions and the southern regions) had proportion of current daily smokers which was intermediate (7.2%).
The Ashanti, Western and Greater Accra regions had relatively higher proportions of older persons who had smoked previously but were currently not smoking compared to the three northern regions. For example the Ashanti region had 18.7% of older persons who had smoked previously but were currently not smoking compared to 3.3% in the Upper East region (the region with the highest proportion of current daily smokers).
Demographic, socioeconomic, health risks and life satisfaction indices associated with tobacco use in older adults in Ghana
Results from logistic regression shown in Table 3 indicate that demographic, socioeconomic, chronic ill-health and life satisfaction indices have significant association with tobacco use in the older adults. Older males had a slightly higher risk of tobacco use (AOR = 1.10, CI 1.05-1.15), as well as older adults residing in rural location (AOR = 1.37, CI 1.083-1.724). Older adults without health insurance also had increased risk of tobacco use (AOR = 1.41, CI 1.111-1.787). Satisfaction with life was much lower for the older adults who use tobacco. There was increased self-reporting of dissatisfaction with life more for the older adults who use tobacco (AOR = 3.26, CI 1.190-5.928).
Although not statistically significant (per p-values in Table 3 ), there was increased associations (per adjusted odds ratios in Table 3 ) for self-reporting of chronic diseases among older adults who use tobacco for hypertension, stroke, diabetes, depression, chronic lung disease, asthma, arthritis and angina. Increased association with arthritis among older adults who use tobacco was statistically significant.
Discussion
Tobacco use has significant impact on mortality and morbidity from non-communicable diseases, based on recent estimates of mortality rates in the 50-54 age group of 34 per 100,000 population to 158 per 100,000 population in the 80+ age group and contributing up to 1% of DALYs in Ghana according to the 2010 Global Burden of Disease study [6] ; however, risk modification is possible through effective primary prevention and health promotion efforts [2, 15] .
Prevalence of current daily smokers in older Ghanaians was 7.6% and was higher among men (with M: F ratio of 3.1). This figure compares favourably to "ever smoking" rate but is much higher than current rate found in 2009 by Owusu-Dabo and colleagues in Ghana [16] . The reported prevalence of smoking was relatively higher for both men and women in SAGE Wave 1, than in SAGE Wave 0 in 2003 among the population aged 50+ years [10] . In SAGE Wave 1, prevalence of current daily was 11.3% in males and 3.7% in females compare to the SAGE Wave 0 where it was 7.5% in males and 0.7% in females [10] . The prevalence of current daily smokers was also higher among rural residents (probably due to the use of smokeless tobacco among the rural Ghanaian population). The 2008 Ghana Demographic and Health Survey report also indicated higher use of tobacco among males than females and more in rural than urban locations [9] . Prevalence of current daily smokers increased with age and decreased dramatically as income increased. Respondents without formal education clearly showed higher proportions of current smokers (10%), compared to those with College/University or Postgraduate education (2%). The older persons who were never married had the highest prevalence of current daily smokers (12%), while the widowed had lower proportions (6%) than those currently married/ cohabiting (9%). The mean daily tobacco use (number of cigarette/cigarette equivalent) generally followed the socio-demographic patterns described for the current daily smokers. A recent study by Blazer and Wu,2012 among older Americans showed similar sociodemographic correlates to tobacco use; prevalence of tobacco use was higher among males, those with less than high school education, those who were never married and among the unemployed and lower income groups [17] .
There were clear regional differences in the distribution of tobacco use in the older adults. The three northern regions had the highest proportion of current daily smoking; 31.2% in Upper East, 22.5% in Northern and 7.9% in Upper West. The two most populous and most developed regions (Greater Accra and Ashanti) had the lowest proportion of current daily smoking, (2.6%) in Ashanti and (3.1%) in Greater Accra. These regional differences are in conformity with findings in a 2012 analysis of the Ghana Demographic and Health Survey by Rijo and colleagues who found that tobacco use was significantly higher among those living in poverty stricken regions [18] . These differences in tobacco use based on population sizes and level of development in different localities, are also similar to the study by Blazer and Wu. They found that, older adults residing in nonmetropolitan areas had higher prevalence and those in large-metropolitan areas had the lowest prevalence [17] .
The increase prevalence of tobacco use with age poses major health challenges. Like cigarette smoking, smokeless tobacco use, cigar, and pipe smoking all contribute to addiction, cancers, heart disease, and respiratory conditions [7, 8, [17] [18] [19] [20] . Due to related changes in health status [17, 21, 22] , tobacco use affects older adults by exacerbating existing diseases, causing poorer physical functioning, prompting costly treatment use, and increasing mortality [23, 24] . Cessation of tobacco use is critical for older adults because it reduces functional impairments and mortality associated with respiratory and cardiovascular diseases [17, 24] .
The prevalence of tobacco use among older adult Ghanaians is relatively low compared to many middleand higher-income countries [7] [8] [9] . However, the impact of tobacco use on older Ghanaians is sufficient to warrant national attention. These are mostly aged men residing in rural communities, with little or no education and in the lower income group for whom access to health care is a challenge. Low education, inadequate information, limited access to jobs or income and concomitant inadequate health screening, as well as age-related co-morbid conditions might be more prevalent in this identifiable older adult group.
Results from the logistic regression indicate that demographic, socioeconomic, chronic ill-health and life satisfaction indices have significant association with tobacco use in the older adults. Older males and older adults residing in rural locations had a higher association with tobacco use. The combined use of tobacco and alcohol in older adult pose significant health challenges [3, 17, 19] . Importantly, SAGE can be used to further document impact and inform public health measures and also as a monitoring mechanism for the 2011 tobacco legislation [11] with SAGE Ghana Wave 2 planned for 2013/14 and Wave 3 two years after this.
Associations were found between self-reported chronic diseases among older adults who use tobacco. Interestingly, older adults who use tobacco tended to be without health insurance and this is similar to findings from the 2008 Ghana Demographic and Health Survey [9] . This observation is of major public health policy implications i.e. the older adults in Ghana who have increased risk for chronic health conditions as a result of tobacco use, tend not to be health insured. Add to this the reduced financial capacity in lower economic rungs of the population and poor coverage of social protection system (pension and health insurance), an active preventive health approach directed at older adults should be operationalized as part of Priority Direction II in the 2010 National Ageing Policy. Self-reported satisfaction with life was much lower for the older adults who use tobacco. Dissatisfaction with activities of daily living or low social wellbeing has implications for the health of the individual and the social well being of dependants of these older adults.
The benefit of decreasing the risk for stroke for example among older adults appears particularly evident among non-heavy smokers [25] . Unfortunately, research has suggested a low rate of smoking cessation among older adults [26] . Interestingly, findings on older adults who have quit smoking revealed that the proportion of those who have quit smoking was higher in the 70+ age group, in women, among urban residents, those with at least secondary education and increased with income levels. In addition the more urbanized regions, Greater Accra, Ashanti and Western regions had higher proportions of older persons who have quit smoking compared to the least urbanized three northern regions. This may probably be due to increased exposure and awareness of harmful effects of tobacco in older adults living in these most urbanized regions of the country [18, 27] . Also older persons may become more aware of the harmful effects of smoking, through life experiences by age, through formal education, and increased exposure to public education and media (in the urban areas). In our setting, other risk reduction measures such as improvement in access to health and social services might engender more health and social benefits when the most at risk population groups are targeted in national health risk reduction policies and programmes [28] .
The possibility that self-reported tobacco use data underreports the actual prevalence due to inhibitions in admitting to use is a limitation of this study, and may well result in higher estimates than obtained from the survey. Also the self-report of tobacco use as a health variable should be interpreted with caution due to potential measurement errors and also, the questions asked on the quantity or intensity of tobacco use depended on memory, therefore, there is the possibility of recall bias. In the survey however, the questions referred to very short time periods to minimize the potential recall bias [12, 29] .
Conclusion
The prevalence of tobacco use among older adult Ghanaians is relatively low compared to many middleand higher-income countries. However, the impact of tobacco use on older Ghanaians is sufficient to warrant national attention. The survey data demonstrated that older men, rural dwellers, those without national health insurance and older adults with other co-morbid health conditions may be at increased risk.
We recommend;
risk modification through effective primary prevention and health promotion efforts health risk reduction strategies, including public health campaigns linked to the 2011 legislation on ban of tobacco use in public places improvement in access to health and social protection such as health insurance for older adults 
